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Acid rain See Environment (acid rain)
Agricultural energy use See Energy use (agricultural);

Energy efficiency/conservation (in agriculture)
Air conditioning 15, 62, 68, 71 .
Alaskan Arctic National Wildlife Reserve 36, 37
Alternative energy 17-18, 84-88,91,95; in electricity

generation 9,13,15,20-21,29,30,34,92. See also
Biomass, Ethanol, Hydropower, Methanol, Solar energy,
Waste-to-energy, and Wind

American Council for an Energy Efficient Economy 32
American Society of Heating, Refrigerating, and Air

Conditioning Engineers 17, 82
Amoco on Company 59
Anderson, Niebuhr & Associates 76
Ashland Oil Company 59

Biomass 84-86. See also Alternative energy
Blandin Paper Company 87
Braxton Industries 87

California offshore reserves 37
Canadian energy sources 26, 28, 50, 51, 54-55, 56
Certificate of Need 24, 92, 95
Chlorofluorocarbons (CFCs) See Environment

(chlorofluorocarbons)
Cogeneration 9, 13, 20, 22, 24, 29, 66, 95
Commercial energy use See Energy use (commercial);

Energy efficiency (in commercial sector)
Commonwealth Electric, Massachusetts 79
Connecticut Light and Power Company 79
Conservation See Energy efficiency/conservation
Conservation Improvement Program (CIP) 24, 51, 79-80,

90-91, 95-96
Cooling See Air conditioning
Cooperative Power Association 35, 49, 50
Corporate Average Fuel Economy (CAFE) 17, 39

Dairyland Power Cooperative 50
Dakota Electric Association 22
Demand-side management See Electricity (demand-side

management)
Deregulation See Electricity (deregulation); Natural gas

(deregulation)
Du Pont Company 81

Electricity: demand-side management (including
conservation and load management) 10, 14-15, 23, 24,
29,51,77,94-95,96; deregulation 10-11, 13-14,20-22,
51; economic development rates 22; forecasts 23-24, 49
52; price outlook 51-52; rates 22, 92, 94-95; supply
options 15,22-23,28-29,50-51,96; use 45-46,49,68
69. See also Energy use; Least cost planning

Energy efficiency/conservation: in agriculture 63, 73-74; in
buildings 16-17,79,82; in the commercial sector 62,66,
71-72,79-80,82; and the environment 11-12, 15,32,34,
81; in industry 63, 66-67, 72-73; programs 9, 16-17, 21,
22, 76-82, 90-92, 95-96; in the residential sector 62, 65
66,70-71,78-79,82; in transportation 17,38-39,63-64.
See also Electricity (demand-side management); Energy
use; Least cost planning

Energy expenditures 9, 43-44
Energy use 42-48; agricultural 47, 52, 68; commercial 46,

52, 68-69; industrial 46-47, 52, 68-69; residential 46, 52,
68-69; transportation 38, 47. See also Energy
efficiency/conservation

Environment: acid rain 11-12, 15,31-32;
chlorofluorocarbons (CFCs) 32, 33, 34, 81-82; fossil fuel
emissions 11-12,15-16,28,30,31-34,39-40,44,51-52;
global warming 11-12, 15-16, 32-34; radon 34-35;

III

transmission lines 29, 35; waste disposal 16, 35. See also
Energy efficiency/conservation (and the environment)

Ethanol 18, 39-40, 85-86. See also Alternative energy

Federal Energy Regulatory Commission (FERC) 10-11,
13-14, 20-22, 25-27, 29, 86

Furnaces 66, 77

Gas Research Institute 55-56
Gasohol 18, 39-40 See also Alternative energy; Ethanol
Global Climate Protection Act 33
Global warming See Environment (global warming)
Great Lakes Transmission Company 53
Greenhouse effect See Environment (global warming)

Hood River Project 78-79
Hydropower 18, 86. See also Alternative energy; Canadian

energy sources

Industrial energy use See Energy efficiency/conservation
(in industry); Energy use (industrial)

Independent power producers (IPPs) 10, 13, 21
Inter-City Minnesota Transmission Company 53
Interstate Power Company 49, 50, 95

Koch Refining Company 59

Least cost planning 11, 14-15, 22-24, 96
Least Cost Planning/Conservation Task Force 14, 24
Light rail transit 17, 38
Lighting 65,66,71,73,79,80,81,82
Low Income Energy Task Force 18

Manitoba Hydro Electric Board (MHEB) 28, 29, 50, 51
Manufacturing energy use-See Energy

efficiency/conservation (in industry); Energy use
(industrial)

Massachusetts Act to Promote Energy Efficiency in New
Construction 82

Methanol 18, 39-40, 85-86 See also Alternative energy;
Biomass

Mid-continent Area Power Pool (MAPP) 15,21, 28,49
Midwestern Gas Transmission Company 10, 26, 53
Mining energy use See Energy efficiency/conservation (in

industry); Energy use (industrial)
Minnegasco 10, 26, 80
Minnesota Department of Natural Resources 24, 87
Minnesota Department of Public Service (DPS). 11, 13,

14,17, 18,20,22,24,26,27,51,52,68,76,82,87,
90-92, 96

Minnesota Department of Trade and Economic
Development 24

Minnesota Department of
Minnesota Environmental Quality
Minnesota Legislature 9, 18,24,25, 81,
Minnesota Pollution Control Agency 11,
Minnesota Power Company 10, 11, 22,
Minnesota Public Utilities Co,mlnis;si(Jln

15, 20, 22, 24, 25, 27, 51, 76, 90,
Minnesota Rideshare 12, 17, 38-39
Minnesota State Planning Agency 24
MinnesotalWisconsin Power Suppliers

49, 52
Minnkota Power Covperative 49, 50
Montreal Protocol 33-34, 81
Motors 66, 72-73, 80
Mnrnl-n;r Oil Company 59

National Aeronautics Space Ad,minis;tnlticm
National Appliance Energy



Ventilation 72
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City Light 79
18, 30, 87-88. See also Alternative energy

Minnesota Municipal Power Association 21, 49,

waste-to-energy 86-87. See also Alternative energy;
Environment (waste disposal)

Waste heat recovery 66-67
Water heating, domestic 70-71
Weatherization 77, 78, 79
Wind energy 18, 88. See also Alternative energy
Windows 65-66
Wisconsin Electric Power Company 79
Wood See Biomass
World Meteorological Organization 34
World Resources Institute 34

Nations Environmental Program 34
Power Association 35, 49, 50

Department of Energy (DOE) 14, 43, 55, 56, 58, 59,
76,79,81,88 .

Department of Interior 37
Department of Transportation 17
Environmental Protection Agency 34, 81
Geological Survey 60

TnhToPrsity of Minnesota 33
bypass 25, 27. See also Electricity (economic

development rates)
service territory disputes 22

Biomass
Gas Company 96

forecast 59, 60; Minnesota supplies 59; oil
tax 36-37; prices 9-10, 25, 36, 45, 57-59, 62, 64;
See also Energy expenditures; Energy use

)toyoltaics See Solar energy
1.......n ...T ..~rated 51, 66, 68-74

Regulatory Policies Act (PURPA) 9, 13, 20,
88,92

Power and Light Company 79

Petroleum
36, 57-59
Power Company 95

Environment (radon)
:....ajo°tion 66,70,72,73,74, 81

Energy Information Service (REIS) 90
energy See Alternative energy
energy use See Energy efficiency/conservation

resIdential sector); Energy use (residential)

National Steel Pellet Company 22
Gas: deregulation 10, 13-14, 20, 24-27; forecasts
rates 25-26, 27, 92, 94; prices 10, 24-27, 54-56
10,24-27,54-56; take-or-pay contracts 25,26; use

53. See also Energy expenditures; Energy use
Gas Policy Act (NGPA) 9, 13, 24

1...........Ih"'o"'.. Utilities 65, 70, 79
lrijot·h""..·.... Natural Gas 10, 25, 26, 53, 54

States Power Company (NSP) 11, 15, 21, 28,
49,50,51,65,80,86,88,91,94-95

energy 12, 16, 22, 28, 34, 42, 43, 50





Megawatt (MW) -1,000 kilowatts;

Megawatt hour (MWh) - the amount
one megawatt in one hour.

Chlorofluorocarbons (CFCs) - one c1:
compounds useful as aerosol spray can
refrigerants. Eventually absorbed into t
CFCs precipitate a reaction that results
stratospheric ozone (see "Ozone"). In<
concentrations of CFCs are also a cont
warming phenomenon.

Carbon monoxide (CO)-compound 0

produced by the incomplete combustior
emitted by automobiles and is a major
adverse effects on human health. It is ::
the global warming phenomenon.

Carbon dioxide (C02)-compound of,
formed whenever carbon is burned. It i
the global warming phenomenon.

Glossary
terms

Gigawatt hour (GWh)-the amount of
one gigawatt in one hour.

Horsepower (HP)-A unit of power eq

Gigawatt (GW)-l billion watts.

measureCommon units
report

Btu-abbreviation for British thermal unit, a measure of
heat. One Btu is equal to 252 gram calories or to the
amount of energy required to raise one pound of water one
degree Fahrenheit (under certain conditions of pressure and
temperature) .

Watt (W) - basic unit of electric power produced at a
particular moment or instant in time.

Public Utility Regulatory Policies Act (PURPA) - Passed
by Congress in 1978, this act is designed to encourage
cogeneration and alternative energy production. It seeks to
conserve electric energy, increase energy efficiency, and
achieve equitable rates for electric consumers. Under
provisions of the act, FERC requires electric utilities to
purchase power from cogeneration and from small power
production facilities that use renewable sources. (See
"Avoided cost" and "Qualifying facility.")

Watt hour-Amount of energy equal to that expended by
one watt for one hour.

Peak load-The portion of electrical demand that a utility
must sell during short periods when total demand is at the
highest level. For example, summer peak demand for many
utilities occurs on the hottest days of the summer when late
afternoon peaks in air conditioning loads coincide with many
other uses of electricity.

Qualifying facility (QF)- A non-utility electric generation
facility from which utilities are required to purchase power
at established rates and terms. Provisions for qualifying
facilities were established by the Public Utility Regulatory
Policies Act of 1978. They include cogeneration facilities
and small power producers that use renewable resources or
waste products as their energy source.

OPEC-Organization of Petroleum Exporting Countries, an
international cartel formed in 1960. Current member nations
are Saudi Arabia, Kuwait, Iran, Iraq, Venezuela, Qatar,
Libya, Indonesia, United Arab Emirates, Algeria, Nigeria,
Ecuador, and Gabon.

Load management-managing electric demand to reduce
peaks and provide for a more uniform rate of demand.

Least cost planning (integrated resource planning) - A
planning process used by electric utilities and state public
utility commissions that evaluates all supply options and
demand-side management alternatives against a broad array
of cost-benefit considerations. (See "Demand-side
management. ")

forms of energy in wide use today-coal, petroleum, and
natural gas - are all fossil fuels,

Independent power producers-Private investors in electric
power production facilities that sell power to one or more
electric utilities but do not meet requirements for qualifying
facilities. See "Qualifying facilities."

some general

load- the portion of electrical demand that a utility
supply continuously over the course of the year. See

load. "

productIOn of electricity and heat energy
the same fuel source. Systems are of two kinds: one
a fuel source such as oil or gas to generate electrical or

[)}echanical power and captures the rejected or waste heat
it to the process; the other system applies the

fuel source to a useful heating process and captures
reiected or waste heat to generate electrical power.

case forecast-a prediction based on the most likely
conditions.

load plant-a power plant that provides the lowest
method for meeting base load electric demand. Base
plants generally have high fixed costs and are operated

when not shut down for maintenance or repair.

J~maml-sUl.e management-Action to avoid the need for
dditional power plants through load management and utility
ponsored conservation programs. (See "Load

management.' ')

rate-The price a utility pays for electric power
a qualifying cogenerator or small power producer. See

'Avoided cost."

use electric consumption- total electric consumption
the electric losses related to generation and

transmission. Unless stated otherwise, electric consumption
used in this report refer to end use consumption.

generation capacity- The maximum power output
a particular plant or system.

Energy Regulatory Commission (FERC)
established in 1977 (replacing the Federal Power
Commission) with the primary responsibility of ensuring the

consumers adequate energy supplies at just and
reasonable rates and providing regulatory incentives for
increased productivity, efficiency, and competition. Its
primary functions are to establish and enforce rates and
regulations regarding interstate aspects of the electric,
natural gas, and oil industries, It also issues licenses for
nonfederal hydroelectric plants and certifies small power
production and cogeneration facilities.

Avoided cost- the cost a utility avoids paying by not
additional generation capacity. This cost is used

determine the price a utility pays to a qualifying
cogenerator or small power producer for additional power

otherwise would have been provided by the new

Alternative energy sources-fuel sources other than nuclear
or the conventional fossil fuels that are renewable or a
resource endogenous to Minnesota. A renewable resource is
one that can be replaced at a rate greater than or equal to its
rate of use.

Fossil fuels - materials found in the earth's crust and formed
from organic matter as a result of geological processes
occurring over many millions of years. The conventional

Kilowatt (kW)-l ,000 watts.

Kilowatt hour (kWh)-unit of energy equal to that
expended by one kilowatt for one hour; equal to 3,412
Btus.
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Megawatt (MW)-1 ,000 kilowatts; 1 million watts.

Megawatt hour (MWh) - the amount of energy expended by
one megawatt in one hour.

Gigawatt (GW)-1 billion watts.

Gigawatt hour (GWh)-the amount of energy expended by
one gigawatt in one hour.

Horsepower (HP)-A unit of power equal to 746 watts.

Glossary
terms
Carbon dioxide (C02)-compound of carbon and oxygen
formed whenever carbon is burned. It is a major cause of
the global warnling phenomenon.

Carbon monoxide (CO)-compound of carbon and oxygen
produced by the incomplete combustion of carbon. It is
emitted by automobiles and is a major air pollutant with
adverse effects on human health. It is also a contributor to
the global warming phenomenon.

Chlorofluorocarbons (CFCs)-one class of halogen
compounds useful as aerosol spray can propellants and
refrigerants. Eventually absorbed into the upper atmosphere,
CFCs precipitate a reaction that results in destruction of
stratospheric ozone (see "Ozone"). Increasing
concentrations of CFCs are also a contributor to the global
warming phenomenon.

Magnetic field - a force field surrounding a conductor, such
as a wire, carrying an electrical current. Magnetic fields
around AC conductors oscillate at 60 cycles per second.
Magnetic fields surrounding DC transmission lines create a
steady state field.

Nitrogen oxides (NOJ-class of air pollutants that includes
several forms of the compound Nitrogen Oxide. Nitrogen
oxides are produced by the burning of fossil fuels and are
involved in formation of harmful smog. They also are a
contributor to acid rain.

Ozone-a gas found in trace quantities throughout the
atmosphere, with the largest concentrations located in a layer
between the altitudes of 9 and 18 miles. This stratospheric
ozone layer plays a critical role for the planet by absorbing
harmful ultraviolet radiation that otherwise would be
transmitted to earth. Ozone is also produced in the
atmosphere at the earth's surface (the troposphere) where it
plays a harmful role in the environment: it is involved in the
formation of smog and in the production of acid rain.

Sulfur dioxide (S02)-a compound of sulfur and oxide
generated principally by the combustion of fuels containing
sulfur. A major source of acid rain.


